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(54) MAGNETIC POLE LAMINATE OF ROTATING MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the strength of transition 
sections, and to prevent deformation and breaking while reducing fa j 

leakage flux, by installing work hardening sections by compressive 
deformation among magnetic poles in each laminated plate consisting of 
disks or ring-shapes having a fixed number of the magnetic poles on 
circumferences or the narrow-width transition sections tying the 
magnetic poles and other laminated plate sections. 
SOLUTION: Work hardening sections 53, to which compressive 
deformation treatment is executed, are mounted on parts of the 
transition sections 27 of each laminated plate 51 constituting the pole 
laminate of a rotor interposed in a stator for a rotating machine. Since 
the work hardening sections 53 are kept within a range in the 
circumferential direction B centering around the shoulder section corner 
of an opening section 25 for a magnet, the wall thickness t1 is made ^ 
thinner than those T1 of other sections of the laminated plates 51, and 
air gaps 55 are generated among each laminated plate 51. Accordingly, 
strength against external force in the work hardening sections 53 is 
increased while reluctance is elevated, the strength of the transition 
sections 27 is ensured and deformation and breaking are prevented, and 
leakage flux is redeuced and the performance of the rotating machine can be improved. The same treatment 
can also be conducted in the stator for the rotating machine. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a magnetic pole layered product of a rotating machine formed by laminating, a laminate sheet each 
laminate sheet, A magnetic pole layered product of a rotating machine, wherein it consists of a disk or ring form 
which forms a magnetic pole of a predetermined number on a circumference, and is connected with a passage 
part with a narrow laminate sheet portion to a magnetic pole in addition to this between magnetic poles and a 
work-hardening part by a compression set is provided in this passage part. 

[Claim 2]In a magnetic pole layered product of the rotating machine according to claim 1, this magnetic pole 
layered product, It is used for a rotor interpolated in a stator of a rotating machine, and to said laminate sheet. A 
magnetic pole layered product of a rotating machine which an opening for magnets for inserting a rotor magnet is 
provided near a rotor periphery, forms said magnetic pole in the outside of this opening for magnets, and is 
characterized by said passage part being a narrow portion between a shoulder of said opening for magnets, and a 
rotor periphery. 

[Claim 3]In a magnetic pole layered product of the rotating machine according to claim 1, said magnetic pole 
layered product, A magnetic pole layered product of a rotating machine which it is used for a stator of a rotating 
machine, and said laminate sheet arranges annularly two or more convex poles for winding stator winding, is 
formed in ring form, and is characterized by said passage part being a narrow connecting part which connects 
between said convex poles by the inner circumference side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the magnetic pole layered product of a rotating machine, and the 
magnetic pole layered product of the rotating machine especially formed by being used for a rotor or a stator 
and laminating a laminate sheet. 
[0002] 

[Description of the Prior Art]Conventionally f the magnetic pole layered product formed in the stator and rotor of 
a rotating machine (a motor or a dynamo) by laminating a laminate sheet is used. As a laminate sheet, the steel 
plate which consists of a charge of high magnetic permeability deadwood, for example is used. By this laminated 
structure, eddy current loss is stopped few. Hereafter, the motor provided with the stator and rotor of such a 
laminated structure is explained as conventional technology. 

[0003]"Conventional technology 1" drawing 4 is a sectional view showing the composition of the motor used 

conventionally. This motor is provided with the rotor 3 interpolated in the stator 1 and the stator 1 . 

It is the inner magnet type permanent magnet motor which provided the permanent magnet in the rotor 3. 

[0004]The stator body 5 of the stator 1 laminates the stator laminate sheet 7 of the ring form of about 0.5 mm 
of board thickness, and is formed in the shape of a cartridge. As it projects to the inner circumference side, the 
six convex poles 9 are formed in the stator body 5. The six convex poles 9 are formed at equal intervals, and are 
respectively formed in the stator body 5 at one. The inner skin of each convex pole 9 is a cylinder side, and is 
set up separate a fixed crevice from the peripheral face of the rotor 3, and counter. The stator coil is formed by 
winding the stator winding 1 1 around each convex pole 9 like a graphic display. 

[0005]The rotor body 13 of the rotor 3 laminates the rotor laminate sheet 15 of the ring form of about 0.5 mm of 
board thickness, and is formed in cylindrical shape. The axis of rotation 17 is fixed in the center of the rotor 
body 13, and this axis of rotation 17 is supported pivotally by the motor case which is not illustrated. The rotor 
magnet 19 is being fixed to two places (position which shifted the phase about 180 degrees) which face near the 
peripheral face of the rotor body 1 3 each other on both sides of a center. And the portion by the side of the 
periphery of the rotor magnet 19 in the rotor body 13 serves as the magnetic pole 21. That is, the magnetic flux 
produced in the rotor magnet 19 goes in and out from the rotor 3 through the magnetic pole 21. 
[0006] Drawing 5 is a top view of the rotor laminate sheet 1 5. The axial circular attaching hole 23 for inserting 
the axis of rotation 17 is formed in the center of the rotor laminate sheet 15. The opening 25 for magnets of the 
rectangle for inserting the rotor magnet 19 is formed near the peripheral face of the rotor laminate sheet 15. 
The periphery side of the opening 25 for magnets is the magnetic pole 21a. This magnetic pole 21a is laminated 
and the magnetic pole 21 of the above-mentioned rotor body 13 is formed. Here, let the narrow portion between 
the shoulder of the opening 25 for magnets, and a rotor periphery be the passage part 27. The passage part 27 is 
a portion which connects the magnetic pole 21a and other rotor laminate sheet 15 portions. 

[0007]The composition of the conventional motor shown in drawing 4 was explained above. A revolving magnetic 
field occurs by supplying alternating current to the stator winding 1 1 at the time of operation of a motor. On the 
other hand with the rotor 3, a magnetic field occurs in the magnetic pole 21 with the rotor magnet 19. By the 
magnetic action of the revolving magnetic field of the stator 1, and the magnetic field of the rotor 3, torque acts 
on the rotor 3 and the rotor 3 rotates. 

[0008]"Conventional technology 2" drawing 6 is a sectional view showing the composition of the motor of the 
conventional technology 2. In this motor, the composition of the stator body 33 in the stator 31 differs from the 
conventional technology 1. The stator body 33 is block construction and consists of the stator outer case 35 
and the stator container liner 37 inserted in this stator outer case 35 without the crevice. 

[0009]The stator outer case 35 laminates the stator outer case laminate sheet 39 of the ring form of about 0.5 
mm of board thickness, and is formed in cylindrical shape. The stator container liner 37 also laminates the stator 
container liner laminate sheet 41 of the ring form of about 0.5 mm of board thickness, and is formed in the shape 
of a cartridge. The six convex poles 43 are formed in the hoop direction at equal intervals at the stator container 



liner 37. And the ****** convex pole 43 is connected by the connecting part 45 by the inner circumference side. 
The inner skin (namely, inner skin of the pipe formed of the convex pole 43 and the connecting part 45) of the 
stator container liner 37 is a cylinder side, and is set up separate a fixed crevice from the peripheral face of the 
rotor 3, and counter. The peripheral face (namely, field of the outside of each convex pole 43) of the stator 
container liner 37 is also a cylinder side. The stator container liner 37 is pressed fit in the stator outer case 35, 
and each convex pole 43 has stuck it without the stator outer case 35 and a crevice. By abolishing the crevice 
between the convex pole 43 and the stator outer case 35, it is easy to pass along magnetic flux among both. 
[0010] Drawing 7 is a top view of the stator container liner laminate sheet 41. The six convex poles 43a are 
connected by the connecting part 45a corresponding to the sectional shape of the stator container liner 37. This 
convex pole 43a and connecting part 45a are laminated, and the above-mentioned convex pole 43 and the 
connecting part 45 of the stator container liner 37 are formed respectively. The connecting part 45a is a 
passage part which connects between the ****** convex poles 43a. 

[001 1]In the case of the motor of drawing 6 , before inserting the stator container liner 37 in the stator outer 
case 35, the stator winding 1 1 can be twisted around the convex pole 43. Since the stator winding 1 1 is twisted 
from the outside, it twists from the case where it twists from the inside like the conventional technology 1, and 
work is easy. And the share of the stator winding 1 1 in the space between convex poles can be raised, and the 
number of turns of a stator coil can be increased. 
[0012] 

[Problem(s) to be Solved by the Invention] 

"SUBJECT about conventional technology 1" drawing 8 shows the details of A portion shown in drawing 4 with 
the circle. The minimum width size of the radial direction of the passage part 27 is W1 like a graphic display. 
[0013]Magnetic flux phia from the rotor magnet 19 to the convex pole 9 through the magnetic pole 21a is shown 
to drawing 8 by the arrow. Without reaching the convex pole 9, a part of magnetic flux phia was set to leak 
magnetic flux phib, and it has leaked from the passage part 27 to other portions of the rotor laminate sheet 15. 
In order to raise the performance of a motor through magnetic flux efficiently between the magnetic pole 21a 
and the convex pole 9, it is preferred to reduce leak magnetic flux phib as much as possible. Here, by arranging 
the opening 25 for magnets to the periphery side more, and narrowing width of the radial direction of the 
passage part 27, it can leak effectively and magnetic flux can be reduced. That is, since the magnetic resistance 
of the passage part 27 will increase by reduction of a cross-section area if width of the radial direction W1 of 
the passage part 27 is narrowed, leak magnetic flux phib decreases. 

[0014]On the other hand, if the rotor 3 rotates, the centrifugal force F will act on the rotor magnet 19 like a 
graphic display. The bending moment acts on the passage part 27 according to the centrifugal force F. 
Therefore, it is necessary to set up the width of the radial direction of the passage part 27 so that neither a 
crack nor destruction may arise by the bending moment. Since the centrifugal force F increases in proportion to 
the square of rotor number of rotations, the bending moment which acts on the passage part 27 according to 
rotor number of rotations also becomes large. Therefore, the maximum engine speed of a motor is restricted by 
the flexural strength (namely, width dimension) of the passage part 27. 

[0015]As mentioned above, although it is preferred to narrow width of the radial direction of the passage part 27, 
to leak in the conventional motor for the improved efficiency of a motor, and to reduce magnetic flux phib, for 
flexural strength reservation, it is difficult to narrow width of the passage part 27. 

[0016]"SUBJECT about conventional technology 2" drawing 9 shows the details of B portion shown in drawing 6 
with the circle. The minimum width size of the radial direction of the connecting part 45a is W2 like a graphic 
display. 

[001 7] Magnetic flux phic from the convex pole 43a to the magnetic pole 21a is shown to drawing 9 by the arrow. 
Without reaching the magnetic pole 21a, a part of magnetic flux phic was set to leak magnetic flux phid, and it 
has leaked to the connecting part 45a. Here, like the above-mentioned, in order to raise the performance of a 
motor through magnetic flux efficiently between the convex pole 43a and the magnetic pole 21a, it is effective to 
narrow width of the radial direction of the connecting part 45a, to leak, and to reduce magnetic flux phid as much 
as possible. 

[0018]On the other hand, it is necessary to prevent a crack and destruction from arising during the handling of 
the stator container liner 37 at the connecting part 45 at the time of (1) motor manufacture. (2) Since the 
crevice between the stator 1 and the rotor 3 is made small and the performance of a motor is raised, the inner 
skin of the stator container liner 37 may be finished by machining. In this case, it is necessary to prevent 
modification of the connecting part 45 by the time of machining. (3 When it constitutes as mentioned above 
further again so that the stator container liner 37 may be pressed fit in the stator outer case 35, it is necessary 
to secure the annulus ring rigidity of the stator container liner 37, and to prevent modification.) Since the 
bending moment acts on the connecting part 45 by press fit, it is necessary to prevent a crack and destruction 
occurring in the connecting part 45 at the time of press fit. The width of the radial direction of the connecting 
part 45a of each stator laminate sheet 41 is set up somewhat widely meet the demand of (1) - (3). 



[0019]As mentioned above, it is preferred to narrow width of the radial direction of the connecting part 45a for 
the improved efficiency of a motor, to leak in the motor of the conventional technology 2, and to reduce 
magnetic flux phid. However, since it is necessary to prevent the crack and destruction of the connecting part 
45a, and to prevent modification of the stator container liner 37 at the time of press fit, it is difficult to narrow 
width of the connecting part 45a. 

[0020]"Purpose of this invention" this invention relates to a magnetic pole layered product which was made in 
order to solve above-mentioned SUBJECT, laminates a laminate sheet, is formed, and forms a magnetic pole on 
the circumference of this laminate sheet. There is the purpose of this invention in providing the magnetic pole 
layered product which the magnetic resistance of the above-mentioned passage part is raised, and can reduce 
the leak of magnetic flux while raising the intensity to the external force of the passage part between the 
magnetic poles of each laminate sheet, or the passage part of a magnetic pole and other magnetic pole layered 
product portions. And it aims at reconciling securing the intensity of a passage part and preventing modification 
and destruction, and reducing leak magnetic flux and improving motor performance. 
[0021] 

[Means for Solving the Problem]In a magnetic pole layered product of a rotating machine formed by laminating, 
this invention a laminate sheet each laminate sheet, On a circumference, it consists of a disk or ring form which 
forms a magnetic pole of a predetermined number, and is connected between magnetic poles or with a magnetic 
pole and a passage part with a laminate sheet portion narrow in addition to this, and a work-hardening part by 
this passage part compression set is provided. 

[0022]According to the above, between magnetic poles of each laminate sheet is connected with a passage part, 
or a magnetic pole of each laminate sheet and other laminate sheet portions are connected with a passage part. 
And a work-hardening part by a compression set is provided in this passage part, a passage part may all boil a 
work-hardening part, it may be provided, and may be provided in part. In this work-hardening part, intensity to 
external force is high by a compression set, and amplitude permeability becomes high, and magnetic resistance is 
increasing. 

[0023]This magnetic pole layered product is used for a rotor interpolated in a stator of a rotating machine in one 
mode of this invention, and to said laminate sheet. An opening for magnets for inserting a rotor magnet is 
provided near a rotor periphery, said magnetic pole is formed in the outside of this opening for magnets, and said 
passage part is a narrow portion between a shoulder of said opening for magnets, and a rotor periphery. 
[0024]The above is the gestalt which applied this invention to a rotor of a rotating machine. A magnetic pole is 
formed in the outside of an opening for magnets of a laminate sheet. And a narrow portion between a shoulder of 
an opening for magnets and a rotor periphery serves as a passage part which connects a magnetic pole and 
other laminate sheet portions. A work-hardening part is provided in this passage part. 
[0025]In one mode of this invention, said magnetic pole layered product is used for a stator of a rotating 
machine, said laminate sheet arranges annularfy two or more convex poles for winding stator winding, and is 
formed in ring form, and said passage part is a narrow connecting part which connects between said convex 
poles by the inner circumference side. 

[0026]The above is the gestalt which applied this invention to a stator of a rotating machine. In each laminate 
sheet, a connecting part is provided so that between ****** convex poles may be connected by the inner 
circumference side, and this connecting part is a passage part which connects between magnetic poles. And a 
work-hardening part is provided in this passage part. 
[0027] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described based on Drawings. Since 
the element which attached the numerals given to the element shown in above-mentioned drawing 4 - drawing 9 
and identical codes has the same function, explanation is omitted. 

[0028]Only the composition of the rotor laminate sheet with which the motor of "Embodiment 1" book 
embodiment constitutes the rotor 3 to the motor of the above-mentioned conventional technology 1 is different. 
Then, explanation is omitted about the composition which is common in the conventional technology 1, and only 
a point of difference is explained. 

[0029] Drawing 1 shows the composition of the rotor laminate sheet 51 of Embodiment 1. The figure (a) is a top 
view of the rotor laminate sheet 51, and expands and shows the portion equivalent to the circle A of drawing 4 . 
And the shape of the rotor laminate sheet 51 seen from the arrow X direction in drawing 1 (a) is shown in the 
figure (b). The figure (b) shows the state where the rotor laminate sheet 51 was laminated. 

[0030]As shown in drawing 1 (a), in the rotor laminate sheet 51 of this embodiment, the work-hardening part 53 
which performed compression-set processing is formed in a part of passage part 27, and the cross-section area 
of the portion is set up smaller than conventional technology. As shown in drawing 1 (a), the work-hardening part 
53 is formed centering on the shoulder corner of the opening 25 for magnets, and the range of the work- 
hardening part 53 is B at a circumferencial direction. As shown in drawing 1 (b), the minimum thickness of the 
work-hardening part 53 is t1, and is thinner than the thickness T1 of the general part of the rotor laminate sheet 



51. And since the thickness of the work-hardening part 53 is thinner than a general part, the opening 55 has 
produced between the rotor laminate sheets 51. 

[0031]The characteristic change of the steel plate for rotor laminate sheet 51 by drawing 2 performing 
compression-set processing is shown. The figure shows the characteristic at the time of performing cold rolling 
working as compression-set processing. In the figure, a horizontal axis is a deformation degree (degree of 
modification by compression-set processing), and a vertical axis is the tensile strength and amplitude 
permeability of a steel plate. Tensile strength is increasing, so that a deformation degree increases, as shown in 
the figure. The increase in tensile strength is based on work hardening at the time of a compression set. 
Amplitude permeability is falling, so that a deformation degree increases. Thus, the two characteristics of tensile 
strength and amplitude permeability can be simultaneously changed by performing compression-set processing. 
[0032]In the work-hardening part 53, tensile strength is increasing from the general part of the rotor laminate 
sheet 51, and amplitude permeability becomes low so that clearly from drawing 2 . As a result of giving such the 
characteristic to the work-hardening part 53, the following effects are acquired in this embodiment. 
[0033](1) In spite of having made small the cross-section area of the passage part 27, the flexural strength of 
the passage part 27 is maintained. Therefore, the intensity to the bending moment based on the centrifugal force 
F which acts on the rotor magnet 19 is secured. As mentioned above, the minimum width size w1 of the radial 
direction of the passage part 27 can be made smaller than the minimum width size W1 in the conventional 
technology 1 shown in drawing 8 . 

[0034]The intensity to the bending moment can also be made to increase further by adjustment of the width 
dimension of the passage part 27, or the grade of a compression set. As a result, the limit of a motor maximum 
engine speed can be raised about the intensity of the passage part 27. 

[0035](2) Leak magnetic flux phib which the magnetic resistance of the passage part 27 was increasing by 
Reason for the following (a) - (c) as compared with the conventional technology 1, and was explained to drawing 
8_as a result is decreasing conventionally. That is, amplitude permeability is falling by the (a) compression set, 
and magnetic resistance is increasing in inverse proportion to amplitude permeability, (b) It becomes thin meat 
by a compression set, the cross-section area of the passage part 27 is small, and magnetic resistance is 
increasing in inverse proportion to a cross-section area, (c) The opening 55 has produced between the rotor 
laminate sheets 51 by the compression set. Since the amplitude permeability of air is dramatically small, 
magnetic resistance is increasing by generating of an opening. 

[0036]Only the composition of the stator container liner laminate sheet with which the motor of ''Embodiment 2" 
book embodiment constitutes the stator container liner 37 to the motor of the above-mentioned conventional 
technology 2 is different.Then, explanation is omitted about the composition which is common in the 
conventional technology 2, and only a point of difference is explained. 

[0037] Drawing 3 shows the composition of the stator container liner laminate sheet 61 of Embodiment 2. The 
figure (a) is a top view of the stator container liner laminate sheet 61, and expands and shows the portion 
equivalent to the circle B of drawing 6 . And the shape of the stator container liner laminate sheet 61 seen from 
the direction of figure Nakaya seal Y is shown in the figure (b). The figure (b) shows the state where the stator 
container liner laminate sheet 61 was laminated. 

[0038]And the work-hardening part 63 which performed compression-set processing is formed in a part of 
connecting part 45a, and the cross-section area of the connecting part 45a is set up smaller than the 
conventional technology 2. As shown in drawing 3 (a), the work-hardening part 63 is formed in the center of the 
connecting part 45a, and the range of the work-hardening part 63 is b at a circumferencial direction. As shown in 
drawing 3 (b), the minimum thickness of the work-hardening part 63 is t2, and is thinner than the thickness T2 of 
the general part of the stator container liner laminate sheet 61. And when the thickness of the work-hardening 
part 63 became thin, the opening 65 has produced between the stator container liner laminate sheets 61. 
[0039]As Embodiment 1 explained drawing 2 , in the work-hardening part 63, tensile strength is increasing from 
the general part of the stator container liner laminate sheet 61, and amplitude permeability becomes low. As a 
result of giving such the characteristic to the work-hardening part 63, the following effects are acquired in this 
embodiment. 

[0040](O In spite of having made small the minimum width size of the connecting part 45a, the flexural strength 
of the connecting part 45a is maintained. Therefore, the modification and destruction of the stator container 
liner 37 at the time of processing or press fit are avoided at the time of handling. As mentioned above, the 
minimum width size w2 of the radial direction of a passage part (connecting part 45a) can be made smaller than 
W2 in the conventional technology 2 of drawing 9 . 

[0041 ](2) The magnetic resistance of the connecting part 45a is increasing by Reason (a) - (c) explained to 
Embodiment 1 as compared with the conventional technology 2, and leak magnetic flux phid explained to drawing 
9Js decreasing. The intensity to modification or destruction can also be further improved by grade adjustment of 
the width dimension of the connecting part 45a, or a compression set. 

[0042]In the above, the suitable embodiment of this invention was described. Of course, this invention can be 



applied also like a dynamo. It is applicable also like the rotating machine which makes only a rotor or a stator a 
layered product. A work-hardening part may not be restricted to the position shown in Embodiments 1 and 2, 
may be provided in other places of a passage part and a connecting part, and may be provided in a passage part 
and the whole connecting part. 

[0043]In addition, in the composition inserted about Embodiment 2 without pressing the stator container liner 37 
fit in the stator outer case 35, this invention is applicable similarly. When machining it into the inner 
circumference of the stator container liner 37 furthermore, this invention can be applied to the both sides when 
not carrying out. 
[0044] 

[Effect of the Invention]By having provided the work-hardening part between the magnetic poles of each 
laminate sheet, or in the passage part which connects a magnetic pole and other laminate sheet portions, in this 
work-hardening part, according to this invention, the two characteristics are changing simultaneously as the 
intensity to external force becomes high and amplitude permeability becomes high. Therefore, both the effects of 
securing the intensity of a passage part, and preventing modification and destruction, and reducing the leak 
magnetic flux from a passage part, and raising motor performance can be simultaneously done so. 
[0045]In the laminate sheet which forms the magnetic pole layered product used for a rotor in one mode of this 
invention, By having provided the work-hardening part in the narrow portion (namely, passage part) between the 
shoulder of the opening for magnets, and a rotor periphery, The leak magnetic flux which the intensity of the 
passage part to the bending moment based on the centrifugal force which acts on a rotor magnet increases, and 
leaks from the magnetic pole of the outside of the opening for magnets to other laminate sheet portions through 
a passage part decreases. 

[0046]In one mode of this invention, the leak magnetic flux which the intensity to the external force of a 
connecting part increases, and leaks to a connecting part decreases in the laminate sheet which forms the 
magnetic pole layered product used for a stator by having provided the work-hardening part in the narrow 
connecting part which connects between convex poles by the inner circumference side. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the magnetic pole layered product of a rotating machine, and the 
magnetic pole layered product of the rotating machine especially formed by being used for a rotor or a stator 
and laminating a laminate sheet. 
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PRIOR ART 



[Description of the Prior Art]Conventionally, the magnetic pole layered product formed in the stator and rotor of 
a rotating machine (a motor or a dynamo) by laminating a laminate sheet is used. As a laminate sheet, the steel 
plate which consists of a charge of high magnetic permeability deadwood, for example is used. By this laminated 
structure, eddy current loss is stopped few. Hereafter, the motor provided with the stator and rotor of such a 
laminated structure is explained as conventional technology. 

[0003]"Conventional technology 1" drawing 4 is a sectional view showing the composition of the motor used 

conventionally. This motor is provided with the rotor 3 interpolated in the stator 1 and the stator 1. 

It is the inner magnet type permanent magnet motor which provided the permanent magnet in the rotor 3. 

[0004]The stator body 5 of the stator 1 laminates the stator laminate sheet 7 of the ring form of about 0.5 mm 
of board thickness, and is formed in the shape of a cartridge. As it projects to the inner circumference side, the 
six convex poles 9 are formed in the stator body 5. The six convex poles 9 are formed at equal intervals, and are 
respectively formed in the stator body 5 at one. The inner skin of each convex pole 9 is a cylinder side, and is 
set up separate a fixed crevice from the peripheral face of the rotor 3, and counter. The stator coil is formed by 
winding the stator winding 1 1 around each convex pole 9 like a graphic display. 

[0005]The rotor body 13 of the rotor 3 laminates the rotor laminate sheet 15 of the ring form of about 0.5 mm of 
board thickness, and is formed in cylindrical shape. The axis of rotation 17 is fixed in the center of the rotor 
body 13, and this axis of rotation 17 is supported pivotally by the motor case which is not illustrated. The rotor 
magnet 19 is being fixed to two places (position which shifted the phase about 180 degrees) which face near the 
peripheral face of the rotor body 1 3 each other on both sides of a center. And the portion by the side of the 
periphery of the rotor magnet 19 in the rotor body 13 serves as the magnetic pole 21. That is, the magnetic flux 
produced in the rotor magnet 19 goes in and out from the rotor 3 through the magnetic pole 21. 
[0006] Drawing 5 is a top view of the rotor laminate sheet 15. The axial circular attaching hole 23 for inserting 
the axis of rotation 17 is formed in the center of the rotor laminate sheet 15. The opening 25 for magnets of the 
rectangle for inserting the rotor magnet 19 is formed near the peripheral face of the rotor laminate sheet 15. 
The periphery side of the opening 25 for magnets is the magnetic pole 21a. This magnetic pole 21a is laminated 
and the magnetic pole 21 of the above-mentioned rotor body 13 is formed. Here, let the narrow portion between 
the shoulder of the opening 25 for magnets, and a rotor periphery be the passage part 27. The passage part 27 is 
a portion which connects the magnetic pole 21a and other rotor laminate sheet 15 portions. 

[0007]The composition of the conventional motor shown in drawing 4 was explained above. A revolving magnetic 
field occurs by supplying alternating current to the stator winding 1 1 at the time of operation of a motor. On the 
other hand with the rotor 3, a magnetic field occurs in the magnetic pole 21 with the rotor magnet 19. By the 
magnetic action of the revolving magnetic field of the stator 1, and the magnetic field of the rotor 3, torque acts 
on the rotor 3 and the rotor 3 rotates. 

[0008] "Conventional technology 2" drawing 6 is a sectional view showing the composition of the motor of the 
conventional technology 2. In this motor, the composition of the stator body 33 in the stator 31 differs from the 
conventional technology 1 . The stator body 33 is block construction and consists of the stator outer case 35 
and the stator container liner 37 inserted in this stator outer case 35 without the crevice. 

[0009]The stator outer case 35 laminates the stator outer case laminate sheet 39 of the ring form of about 0.5 
mm of board thickness, and is formed in cylindrical shape. The stator container liner 37 also laminates the stator 
container liner laminate sheet 41 of the ring form of about 0.5 mm of board thickness, and is formed in the shape 
of a cartridge. The six convex poles 43 are formed in the hoop direction at equal intervals at the stator container 
liner 37. And the ****** convex pole 43 is connected by the connecting part 45 by the inner circumference side. 
The inner skin (namely, inner skin of the pipe formed of the convex pole 43 and the connecting part 45) of the 
stator container liner 37 is a cylinder side, and is set up separate a fixed crevice from the peripheral face of the 
rotor 3, and counter. The peripheral face (namely, field of the outside of each convex pole 43) of the stator 
container liner 37 is also a cylinder side. The stator container liner 37 is pressed fit in the stator outer case 35, 
and each convex pole 43 has stuck it without the stator outer case 35 and a crevice. By abolishing the crevice 



between the convex pole 43 and the stator outer case 35, it is easy to pass along magnetic flux among both. 
[0010] Drawing 7 is a top view of the stator container liner laminate sheet 41. The six convex poles 43a are 
connected by the connecting part 45a corresponding to the sectional shape of the stator container liner 37. This 
convex pole 43a and connecting part 45a are laminated, and the above-mentioned convex pole 43 and the 
connecting part 45 of the stator container liner 37 are formed respectively. The connecting part 45a is a 
passage part which connects between the ****** convex poles 43a. 

[001 1]In the case of the motor of drawing 6 t before inserting the stator container liner 37 in the stator outer 
case 35, the stator winding 1 1 can be twisted around the convex pole 43. Since the stator winding 1 1 is twisted 
from the outside, it twists from the case where it twists from the inside like the conventional technology 1, and 
work is easy. And the share of the stator winding 1 1 in the space between convex poles can be raised, and the 
number of turns of a stator coil can be increased. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]In this invention, the work-hardening part was provided between the magnetic poles of 
each laminate sheet, or in the passage part which connects a magnetic pole and other laminate sheet portions. 
Therefore, in this work-hardening part, the two characteristics are changing simultaneously as the intensity to 
external force becomes high and amplitude permeability becomes high. 

Therefore, both the effects of securing the intensity of a passage part, and preventing modification and 
destruction, and reducing the leak magnetic flux from a passage part, and raising motor performance can be 
simultaneously done so. 

[0045]In the laminate sheet which forms the magnetic pole layered product used for a rotor in one mode of this 
invention, By having provided the work-hardening part in the narrow portion (namely, passage part) between the 
shoulder of the opening for magnets, and a rotor periphery, The leak magnetic flux which the intensity of the 
passage part to the bending moment based on the centrifugal force which acts on a rotor magnet increases, and 
leaks from the magnetic pole of the outside of the opening for magnets to other laminate sheet portions through 
a passage part decreases. 

[0046]In one mode of this invention, the leak magnetic flux which the intensity to the external force of a 
connecting part increases, and leaks to a connecting part decreases in the laminate sheet which forms the 
magnetic pole layered product used for a stator by having provided the work-hardening part in the narrow 
connecting part which connects between convex poles by the inner circumference side. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] 
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MEANS 



[Means for Solving the Problem]In a magnetic pole layered product of a rotating machine formed by laminating, 
this invention a laminate sheet each laminate sheet, On a circumference, it consists of a disk or ring form which 
forms a magnetic pole of a predetermined number, and is connected between magnetic poles or with a magnetic 
pole and a passage part with a laminate sheet portion narrow in addition to this, and a work-hardening part by 
this passage part compression set is provided. 

[0022]According to the above, between magnetic poles of each laminate sheet is connected with a passage part, 
or a magnetic pole of each laminate sheet and other laminate sheet portions are connected with a passage part. 
And a work-hardening part by a compression set is provided in this passage part, a passage part may all boil a 
work-hardening part, it may be provided, and may be provided in part. In this work-hardening part, intensity to 
external force is high by a compression set, and amplitude permeability becomes high, and magnetic resistance is 
increasing. 

[0023]This magnetic pole layered product is used for a rotor interpolated in a stator of a rotating machine in one 
mode of this invention, and to said laminate sheet. An opening for magnets for inserting a rotor magnet is 
provided near a rotor periphery, said magnetic pole is formed in the outside of this opening for magnets, and said 
passage part is a narrow portion between a shoulder of said opening for magnets, and a rotor periphery. 
[0024]The above is the gestalt which applied this invention to a rotor of a rotating machine. A magnetic pole is 
formed in the outside of an opening for magnets of a laminate sheet. And a narrow portion between a shoulder of 
an opening for magnets and a rotor periphery serves as a passage part which connects a magnetic pole and 
other laminate sheet portions. A work-hardening part is provided in this passage part. 
[0025]In one mode of this invention, said magnetic pole layered product is used for a stator of a rotating 
machine, said laminate sheet arranges annularly two or more convex poles for winding stator winding, and is 
formed in ring form, and said passage part is a narrow connecting part which connects between said convex 
poles by the inner circumference side. 

[0026]The above is the gestalt which applied this invention to a stator of a rotating machine. In each laminate 
sheet, a connecting part is provided so that between ****** convex poles may be connected by the inner 
circumference side, and this connecting part is a passage part which connects between magnetic poles. And a 
work-hardening part is provided in this passage part. 
[0027] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described based on Drawings. Since 
the element which attached the numerals given to the element shown in above-mentioned drawing 4 - drawing 9 
and identical codes has the same function, explanation is omitted. 

[0028]Only the composition of the rotor laminate sheet with which the motor of "Embodiment 1" book 
embodiment constitutes the rotor 3 to the motor of the above-mentioned conventional technology 1 is different. 
Then, explanation is omitted about the composition which is common in the conventional technology 1 , and only 
a point of difference is explained. 

[0029] Drawing 1 shows the composition of the rotor laminate sheet 51 of Embodiment 1. The figure (a) is a top 
view of the rotor laminate sheet 51, and expands and shows the portion equivalent to the circle A of drawing 4 . 
And the shape of the rotor laminate sheet 51 seen from the arrow X direction in drawing 1 (a) is shown in the 
figure (b). The figure (b) shows the state where the rotor laminate sheet 51 was laminated. 

[0030]As shown in drawing 1 (a), in the rotor laminate sheet 51 of this embodiment, the work-hardening part 53 
which performed compression-set processing is formed in a part of passage part 27, and the cross-section area 
of the portion is set up smaller than conventional technology. As shown in drawing 1 (a), the work-hardening part 
53 is formed centering on the shoulder corner of the opening 25 for magnets, and the range of the work- 
hardening part 53 is B at a circumferencial direction. As shown in drawing 1 (b), the minimum thickness of the 
work-hardening part 53 is t1, and is thinner than the thickness T1 of the general part of the rotor laminate sheet 
51. And since the thickness of the work-hardening part 53 is thinner than a general part, the opening 55 has 
produced between the rotor laminate sheets 51. 

[0031]The characteristic change of the steel plate for rotor laminate sheet 51 by drawing 2 performing 



compression-set processing is shown. The figure shows the characteristic at the time of performing cold rolling 
working as compression-set processing. In the figure, a horizontal axis is a deformation degree (degree of 
modification by compression-set processing), and a vertical axis is the tensile strength and amplitude 
permeability of a steel plate. Tensile strength is increasing, so that a deformation degree increases, as shown in 
the figure. The increase in tensile strength is based on work hardening at the time of a compression set. 
Amplitude permeability is falling, so that a deformation degree increases. Thus, the two characteristics of tensile 
strength and amplitude permeability can be simultaneously changed by performing compression-set processing. 
[0032]In the work-hardening part 53, tensile strength is increasing from the general part of the rotor laminate 
sheet 51, and amplitude permeability becomes low so that clearly from drawing 2 . As a result of giving such the 
characteristic to the work-hardening part 53, the following effects are acquired in this embodiment. 
[0033](1) In spite of having made small the cross-section area of the passage part 27, the flexural strength of 
the passage part 27 is maintained. Therefore, the intensity to the bending moment based on the centrifugal force 
F which acts on the rotor magnet 19 is secured. As mentioned above, the minimum width size w1 of the radial 
direction of the passage part 27 can be made smaller than the minimum width size W1 in the conventional 
technology 1 shown in drawing 8 . 

[0034]The intensity to the bending moment can also be made to increase further by adjustment of the width 
dimension of the passage part 27, or the grade of a compression set. As a result, the limit of a motor maximum 
engine speed can be raised about the intensity of the passage part 27. 

[0035](2) Leak magnetic flux phib which the magnetic resistance of the passage part 27 was increasing by 
Reason for the following (a) - (c) as compared with the conventional technology 1, and was explained to drawing 
8_as a result is decreasing conventionally. That is, amplitude permeability is falling by the (a) compression set, 
and magnetic resistance is increasing in inverse proportion to amplitude permeability, (b) It becomes thin meat 
by a compression set, the cross-section area of the passage part 27 is small, and magnetic resistance is 
increasing in inverse proportion to a cross-section area, (c) The opening 55 has produced between the rotor 
laminate sheets 51 by the compression set. Since the amplitude permeability of air is dramatically small, 
magnetic resistance is increasing by generating of an opening. 

[0036]Only the composition of the stator container liner laminate sheet with which the motor of "Embodiment 2" 
book embodiment constitutes the stator container liner 37 to the motor of the above-mentioned conventional 
technology 2 is differentThen, explanation is omitted about the composition which is common in the 
conventional technology 2, and only a point of difference is explained. 

[0037] Drawing 3 shows the composition of the stator container liner laminate sheet 61 of Embodiment 2. The 
figure (a) is a top view of the stator container liner laminate sheet 61, and expands and shows the portion 
equivalent to the circle B of drawing 6 . And the shape of the stator container liner laminate sheet 61 seen from 
the direction of figure Nakaya seal Y is shown in the figure (b). The figure (b) shows the state where the stator 
container liner laminate sheet 61 was laminated. 

[0038]And the work-hardening part 63 which performed compression-set processing is formed in a part of 
connecting part 45a, and the cross-section area of the connecting part 45a is set up smaller than the 
conventional technology 2. As shown in drawing 3 (a), the work-hardening part 63 is formed in the center of the 
connecting part 45a, and the range of the work-hardening part 63 is b at a circumferencial direction. As shown in 
drawing 3 (b), the minimum thickness of the work-hardening part 63 is t2, and is thinner than the thickness T2 of 
the general part of the stator container liner laminate sheet 61. And when the thickness of the work-hardening 
part 63 became thin, the opening 65 has produced between the stator container liner laminate sheets 61. 
[0039]As Embodiment 1 explained drawing 2 , in the work-hardening part 63, tensile strength is increasing from 
the general part of the stator container liner laminate sheet 61, and amplitude permeability becomes low. As a 
result of giving such the characteristic to the work-hardening part 63, the following effects are acquired in this 
embodiment. 

[0040](D In spite of having made small the minimum width size of the connecting part 45a, the flexural strength 
of the connecting part 45a is maintained. Therefore, the modification and destruction of the stator container 
liner 37 at the time of processing or press fit are avoided at the time of handling. As mentioned above, the 
minimum width size w2 of the radial direction of a passage part (connecting part 45a) can be made smaller than 
W2 in the conventional technology 2 of drawing 9 . 

[0041 ](2) The magnetic resistance of the connecting part 45a is increasing by Reason (a) - (c) explained to 
Embodiment 1 as compared with the conventional technology 2, and leak magnetic flux phid explained to drawing 
9_is decreasing. The intensity to modification or destruction can also be further improved by grade adjustment of 
the width dimension of the connecting part 45a, or a compression set. 

[0042]In the above, the suitable embodiment of this invention was described. Of course, this invention can be 
applied also like a dynamo. It is applicable also like the rotating machine which makes only a rotor or a stator a 
| ayerec ] product. A work-hardening part may not be restricted to the position shown in Embodiments 1 and 2, 
may be provided in other places of a passage part and a connecting part, and may be provided in a passage part 



and the whole connecting part. 

[0043]In addition, in the composition inserted about Embodiment 2 without pressing the stator container liner 37 
fit in the stator outer case 35, this invention is applicable similarly. When machining it into the inner 
circumference of the stator container liner 37 furthermore, this invention can be applied to the both sides when 
not carrying out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view showing the shape of the rotor laminate sheet of the motor of a 1st 
embodiment of this invention. 

[Drawing 2] It is an explanatory view showing change of the characteristic by compression-set processing of a 
laminate sheet. 

[Drawing 3] It is an explanatory view showing the shape of the stator laminate sheet of the motor of a 2nd 
embodiment of this invention. 

[Drawing 4] It is a sectional view showing the composition of the motor of the conventional technology 1. 
[Drawing 5] lt is a top view of the rotor laminate sheet of the motor of drawing 4 . 

[Drawing 6] It is a sectional view showing the composition of the motor of the conventional technology 2. 
[Drawing 7] It is a top view of the stator container liner laminate sheet of the motor of drawing 6 . 
[Drawing 8] It is a detail view of the portion of the circle A of the motor of drawing 4 . 
[Drawing 9j lt is a detail view of the portion of the circle B of the motor of drawing 6 . 
[Description of Notations] 

1 and 31 A stator and 3 A rotor, 5, 33 stator bodies, and 9, 43 and 43a Convex pole, 1 1 stator windings, 13 rotor 
bodies, and 15 and 51 Rotor laminate sheet, 19 A rotor magnet, and 21 and 21a A stator container liner, and 41 
and 61 A connecting part, and 53 and 63 A work-hardening part, and 55 and 65 [ A magnetic pole and 25 ] [ The 
opening for magnets 27 passage parts, and 35 ] [ A stator outer case and 37 ] [ A stator container liner laminate 
sheet and 45 and 45a ] [ Opening. ] 
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DRAWINGS 



[Drawing 1] 





[Drawing 3] 




[Drawing 5] 
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Ttt. n-^®]/l«5 1 SISBSftBtfiflbT 
*3D, *oai*tfi<4:5, *JPXfiHbSP5 

[0 0 3 3] ( 1 ) m D m 2 7 ©Kflfi«*/h* < Lfcfc 
So fct, n-^ffil 9 tcfM^£3s;Lv>J F tcS-Q 
±*t). 70^g7j[RlO«/J^«rj-ffiw 1*H8 

[0 0 3 4] ft*3, ^DSP2 7 ©KTj-ffi-^ffSISJKOa 

[0035] (2)rg^)g[5 27 ©IK^ttWTBiS 
(a) - (c) fcJt«bT*BllPLT43 

tffiSlTl^o Tftt)^, (a) JESBS^iCcfcOaK 

LTV^o (b) EI8S^*?)»Wfcftt)»0ffl52 7 
©(ffffli«^J^« < ft o Tfe t) , (ffflSKclfiJtfly LT«* 
tata^tBiPUTt^c (c) BE*«*fc<k»)o-*8UI 
fi5 lOBBfcffiBlS StfiCTt^o ffifROa«*«4* 

[0 0 3 6] r^fiBJgjR2J ^IS^^-^it tu 



(5) 



WM¥ 9-289745 



[0 0 3 7] H3tt, *SBB«2<OX-r— *rt«f*«* 
6 1 ©«j3c*;RLT^5o (a) Xf-^ftB 

swi«6io¥iBHWt>T, B6E>HBfcfflMrr£gp 

fcX«r— *rtW8WBR6 l<0»«*^raH (b) tc^ti 
Tl^o MB (b) tt, Xt— #rtf«8U««6 

[0 0 3 8] ^LTJBBSM 5 a^:, J±S5SJfc$Q 10 
3*ML/dlPXBMfc;«5 6 3*t»tt&ftT*5tK SJgg|5 4 

H3 Ca) ICtTsT&oIC^ jjpX®{LgP6 3fct5i*SgP4 5 
a<D**fcHtf*SnT*5D, *PXfiI{kg|$6 3cO|SHi^R 
JB*lRltcbT**5o S/-cI3 (b) £aVr<fc3fc:. tUJL 
BB{fcW6 3 0B/jNW*tt l 2f*0^ X-r-^rtlHWJB 
*M6 1 0>HRSM>rtJST 2 «fc D t)i<^otl/^ 0 
Tx fiPXfilftSIS 6 3(OWI< &-?fcC^C * DXf 
-*rtfB8M«6 1 liB(caEI*6 5tfttT^8c 
[0 0 3 9] HfiEJgltg 1 t£T0 2£o^TlftWLfcO£ 20 

injafc, taxfiMfc»6 3-efct, x-r— *rtffiflfflB*6 1 
?) 5 LT*5 9 . froHB$iWB < 

AnxBEIbSPe 3 £ c -5 fcSSJB, 

[0 0 4 0] ( 1 ) SfflHSflP 45a ©fi/h«Wffi*/h* < 

nti^o fct, ®:t&v>B3\ fcnxwfcswiJEEAWw 

«»)» (»is»4 5 a) o*a*iRio«/i^*i\fffi 
w2^i9 ose*s* 2 tcfefrt^ w 2 <k 0 < -r 5 30 

[0 0 4 1 ] ( 2 ) igJiggP 45a cD^«»$xfr\ *5fcfl5 
IBltegWHLfcH* (a) ~ (c) k:j:»)«*K*B2fc 
tb« L T ifttP b T *3 D N El 9 F»J L ft fe nffiM * d fr 
fiSirt^o **5, %fiitf4 5 a OiBTl-ffi^ffilWE* 

[0 0 4 2] W± s *56WJOiff5aa:^lttJBfiStcov^Tafi 

§0 ftpxHiitaptt. seiBKffiK 2fc*Lfetna 

[0 0 4 3] ^coffi, ^«*»2teBBb, Xx-^rtlS 
i,^Tt*JS9J*|i"d«fc:3aiJIJ^**o «6teX-r-*rtffi 

3 7<QrtJSJC««iPX#fr-5*&, fifr&^if^<92JD5" 



[0 0 4 4] 

fett«Sk*©ffio^*ffi»*«-S»D8P^ipx®ft 

«fc5fc200Wtt6^|p|^c:a{tLTV^5o fct, iSD 
»<D*K*W<S LTgJg^8**l»± U fro* 0 g^fr 

[0 0 4 5] *5BW©HB«T?fcfc* P-*fczffl^5ftS 

frtgipU fro. iKC^lNinffionnoaMfr&iKOff 
[0 0 4 6] Sfc, Xr — ^tcffl 

[0 1 ] *^0J!Ogff 1 |ISBB«^-*on-^a« 
[02] 8U9«OSMfaE««UiiK: J:*Wtt<D*ft*« 

[0 3 ] ^mrnrn 2 issii^^^oxf-^i 
[n 4 ] se*K« 1 <D*—#om&%^rwi'mmvx> 

^> o 

[El 6 ] '&mm 2 ^ ©HMM&aVrWBiHT* 
[0 7] H6 ^cDX-r-^ l*lWSIJiffi©¥ffiBI 

[08] 0 4 © * - ^ (o h a o <o m m m -e & & 0 

[0 9] Heo^e— *<ORB<OSB»eOpJIBBI1?**o 

1, 3 1 Xr-^ 3 n — 5, 3 3 Xr-^ 

9, 4 3, 4 3 a flffi, 11 X-r-^#feS, 
1 3 P — 15, 5 1 P — *fa/a«, 1 9 

d-^ie 2i, 21a ai«. 2 5 ffismmn 

g|5, 2 7 i^DS^ 3 5 Xx-^^> 3 7 X^r- 

^rtfs. 4i, 61 7."r-$\Hmmmm, 45, 45 

a mtiift, 5 3, 6 3 ftPXBEftrWx 5 5, 6 5 V M 
Pic 
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